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(54) MOTOR CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To presume the position of 
a magnetic pole of a synchronous motor with a simple 
method and a high accuracy, by detecting with a 
predetermined phase a current of other orthogonal shaft 
flowing by an assuming signal, and by performing 
multiplying operation. 

SOLUTION: Magnetic pole position assuming means 7 
detects a detected value iqh by a q-axis current 
detected value iq peak detecting section 8, and an 
assumed value . is calculated by a magnetic pole 
position assuming section 9. Then, amplitude of the 
detected value iq' appearing at a constant phase time 
for an assuming signal idl* becomes smaller for each 
correction, and the amplitude of the detected value iq' 
becomes zero when the magnetic pole position . of a 
synchronous motor 1 and an assumed value . coincide. 
By doing this, the magnetic pole position can be 
assumed easily at a high accuracy. 




mB^m^ffff (jip) 



02) m# it ^ (A) 



#W¥10-323099 

(43) ^jkm H ¥^10^ (1998) 12^ 4 B 



(51) Intel.' 
H 0 2 P 21/00 

7/05 
7/63 



3 0 3 



F I 

H 0 2 P 5/408 
7/63 
7/00 



C 

3 0 3V 
5 0 1 



^as* mm.^(Dm5 ol lo m) 


(21)ttlB## 


1^H¥9- 130690 


(71)WISA 


000005108 












9 ^(1997) 5 ^210 












































3?igiirB3iTj5;k:i!^3&^rr-t:Tei#l-^ 














(74)«aA 





(54) mmoy^m "^-^pm&m 



(57) [S*^] 

gf5:SL*i^Sl5 9 i I ^ T i qh 'd: 7v. :^ <h L T 'ikW i: ?T 




1 

ffi 3?-i7£m-oft fS^^b 5 1 MiJt ft ^ €r en *0 L , 

<di*<oii:!g-9-.5tt::^(6]com;7Sfe-5<'M-imii:cj; 19 [^ffl-^e 

(aflilEi:: <t ^ (T^fSliSfie^fi^E-r ^ 2^SSr* 

ftti;^wii:35-r 6 tt^iiqwmijS^ ^ Mimni- i 9 15l)5]-■e 
- 3^ (7? 51* liS (iS ^*tt:c -r ^ --fl-r 6 * - fifj (»-3SnS 

flliijc/.iil]Lri:To#.:'7Itntf?va;.«.-!boL ^iiTEOE;:! i InllOI-t- 



(2) 0-3 2 3 0 9 9 

2 

[is*ii8j ii*ri7ia«c!cfc-i^T, Bute^1l^^a^i* 

l4*frtS.W5>il?» m ;^ fit !^ 1, ^T HulE ^ - ^J' 

Ho 

(S]cO«»£fc 5 1 ^{4«1E{C^ UTm^^tsa coSISt^^T'- \ 

L > fdi:^coiE3S-r-5hb:^fSicDfl;0S«^i,M4fl:EEic<i: !; (oi 

limmi 2] iS5s-r^ 2«SMSSw-:^<7^tt:^|6l!I^i 

^/Fl ^siTSmiS ft ^ 5 ^ ^4^i ^ffl ^i^iMfE ft ^ & PP*n 

40 ^5-i;S:}ii^-rofjimi4. 3113^■i^t^lintl*i±ifl!l^•^p^^lffeia:2^ 

¥f \n t-tz,-x—'y M m m m.. 

im^<m\ 3 1 ^S;^r^aijEft^'^(Hl4e/^Sd«:;^ini;-PfJ/jn 
L . il^Pn^JiJ:; J: o x^^'M-r^mmmm q «::^j[^n«/.^+TiSrli 
ijtcff -^/^'ibiKafiiCjJ&Seff L X . [5]j5l-T:— ^ c')Bgf£iS 

/Tff -il w fi: lUlc/.-) '/ 5 V ^/-C'l*Lhl $ iifciWI£|Til'ISMfi?: q « 
50 ,l7iftic/>K!VSv|iir;cfS^-cOfiiI^>F}!. (Wte^t-iKf^ IS'i'«iirai--r 



mmui.zxoxm^'r^\B\ummci^:^\^(Dmmm 
^ it ^-r 5 ^15 ^ wt- ^ - ^ t«j w«fi ^ > 

[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3] i}#rfa¥7-245981 ^^fRJ:i 5^Mi 
-5 h(OXh^ t5^M^^^X\^^^o 

[0 0 0 4] z(D:^mxnm^mz^^mj£^^M'r^ 

[0 0 0 5] 

[0 0 0 6] 1^^RR¥7-245981 ^l^fRJ^. rliiJfW'i^iSf^^l-r- 40 

[0 0 0 7] 'i-zx\ ;i>:4(!ip)c/')[=iDt):i:. i{i!S^vi5iy?::tr?i.: 



f^p^ipi 0-323099 

4 

[0 0 0 8] 

[illi^Mg^-t-^7t*!)<7:)^l^l ±fSS6^{^. a:g*r5 2 

^zfzmmm^k o fs ^ ffl V ^ T mmmiiLm ^ 

m'^'T^zti.zxvmf&^^^o sutEffi:^;^^'SfL 
m^im^h^\^^\tmMm^Mmmt^(D 1 / 2mmmz 

fTjf5®^^mKS:*i:S-r -5 ^ <h C o r ±K @ S^fiit^ 
[0 0 0 9] ^h'^z^ m.^ir^2Hmm^^(o—:^(Dm:f7 

t . %%^w^t^'izm-5\ -xmmmmtLm.(Dn'^{g.^^^'iE 

mw^^n^ \ mmw^w^-^zm-^^ ^xmrnrnmiiiWicot^'^ 
m^mi£Lxi,±m^&^nmf&^^^^o 

[0010] 

[0 0 1 1] ^-f. K^-r^ 2 WS1i^<7)— :^co$a:&f^ 

[0 0 12] «l^ffl!2i7£mi>fcff^^fn^3DL, fdi:^ 

[0 0 J 3] QlL^^i-^ 2:ftticO 9 -^b. fn]j91-t~ to 

[0 0 1 -i] '^-im (Ld9^Lq) 'SrW-r^fHJJW-^- 
[00 1 5 ] 

[i;^i ] 



LvqJ L " 



1 J L iq J 0aj 



(4) 0-323099 
5 6 
: +pLd - 6J Lq 
Ld R+pLq. 

[001 6] (Oiiolzm^^^o vd, vq-dq# ^ [00 17] ^Tt. »±4^^fi8Tiico - 0 /^tOTSi^ 1 

«EE, id, iq=d q$4fl:;7ft, R=«tt-r^^.ffiR Ld, [0 0 18] 

Lq=d qlA^^-^'^^^^^ co=^--^/il?&«i* <^>a == [^2] 

R+pLd O 

0 R+pLq 

[0 0 19] t^J:^o ^' WS'Sftl^aLittid' , iq 

[0 0 2 0] S bi::, f^^^-^<7?d qWir^J^M^ 10 [002 1] 

icf " 



[::]=[ 



,][:: ] 



(»2) 



-vd*- 




.VQ*- 





"{R+pLd)(cc5£ie)'+(R+pLq)(sinAe} = 
-i-p(Ld- Lq)3in2 AS 



-|-p(Ld-Lq)sin2 Ae 



(R-rpLd)(sin£ie)*+(R+oLq)(cosii 6 )* 



(IK3) 



[0 0 2 2] ^^c^^o 
[0 0 2 3] $ bJ^. 
liEJi^vd*, vq*S: 



l:»£S^JW^^%€tTd' q' 



* [0 0 2 4] 
20 [i5c4] 



rvd*n __r kd o ir id* -id'n 

Lvq*J "L 0 kq JL iq* - J 



r vd'-| ^ r G 1 1 G 1 21 r id*! 

L vq' J " L G 2 1 G 2 2 J L iq*J 



(SC4 ) 



(&5) 



[0 0 2 5] X^mi. Wc^S'.ziXP^Lm^^'r^t. d q ^[0 0 2 6] 
Wm-Scfi^id*, iq*/i>^bd' q' ttttlTTCt^Uifiid' , i [i^5] 

Gil G 
G 2 1 G 2 

[0 0 2 7] (DW^X'0:$^^o fat. kd, kqJimSfLSiiiS ♦^id*/i- b q lASSfcl^aifitiq' 
[0 0 2 8] r^T% qtem-i7fL*g^iq*=0^L.-Cdto [0 0 2 9] 

G2 1 = 



kd • pC- Ld+ Lq)sin2 A e 



2kd-kq + (3Ld + pLc+ 2R)(kd + kq)+2p2Ld- Lq-r2 R (p L d + p Lq+ R ) + (p L q- p Ld)(hd- Kq)ccs2 A e 



[0 0 3 01 (OXo\zfj:^o 

[0 0 3 1 ] m^e n^hi^A^^ X 0 ^.zmm-'e- (D d q 40 

[ 0 0 3 2] i:oT. ^c/:)/I?lPjl^i:i)ffl LTid* c^X^iCtTi 

[ 0 0 3 3] :i d liiili^ijSm^tid* [ziiki^miS'^ 



[0 0 3 4 ] Jt^.±. S:5^-r^ 2 #M11c7:)-'::^co«;^f^;z 

w) --t — ^ CO mm Ol m ^Hi'^'i- ^^'t^(o mi ^ m l , 
ifct V ^ r T u . ± E «M :^ ffi ^ nti ir 4^ mnjj b xf)^-o m 
mm iz mm- a p/i co i^i ^ p/i -r 5 o 

[0 0 3 5] diMMlrjfclBT^id* lz^'^^^^E^■ 

idi* ^SiijuL qtemnSl^aifSiiq' J: 59tSj:t^i5:[SSrli 



(5) 

7 

id' i::i^3^1i5fSE^«^-r^):^^t::b. h?)\^^^±m^ 

[0 0 3 6] mmz. *^pjcoii 1 (om^nmx'hi>'e 

[0 0 3 71 mat. iq' <7:)t''-^fiISrttaSUT. -?:C7:) 
[0 0 3 8] ^-^^JffiliSmti. [^,^^-^ 1 . ItffiJt 

^vi* cJ:fr;5^gftmiES:|g^-ram;^^^^§i2, m^V^. 
ai^3, ffiijl1tttl^3 5::J:91^tU$ix7t^-^«^?Sl l lO 

^^K1^^s:«^i^^t e ^ j:: ci: a q ^^-ra d q 

0 !9 3tgSffi«ffiffl^vi*icS^-r5 3te^^^gI5 
[0 0 3 91 5feJCfAP^L7tid*;!>^biq' ^^X^CO 

[0 04 0] ^-f. >^{^i±m 1 6 Ji^T^i-J: 9 20 

h±t<^j:^. ^^=±45'' xmi^tfi^^ ^7t. <4 
1 7:z^-t-i: id* ^iq' coiitsMii^ 

A e <D^^^■^^zx^ i s o° 

[0 04 1 ] Z^hf-O-tiiLf^CDmr^ZX'O. id* {3 

[0 0 4 2] ^i;£{Z;^l^^tL6iqhSlF^LX{i. 
Ji^id* irIS!^'JLTidl*<!r'r^o ) {zMLXiq /r^t'- 

10 0 4 3] mi(DmmiLmmm^^^7x^niq' 

c7)idi* tiq' coi&JKco(fi)^[g]2;zn^-ro 
[0 04 4 ] (32 -7)^ 9 Iw. idl* ICxILT*?^— :^C0 

■f3:fon*:zja;fLoiq' coe-^fitt-^tiSaiL, ^cor^ifiUPiiq 

iq' co|ift^{iMiEfit;r/J^$ < . 
[0 0 4 5] i,V.i:coJ: 9 idl*:rxt LT — .'cEC^,')f£racO 

tsi£e^«gs-r o h t'^x^ 50 



#58^1 0-323099 

8 

[0 0 4 6] j:^*3, ::rT*{iiqh Sriq' <r>\f—i;hf^^ 

[0 0 4 7] c:iT% ±faoj:9?iiq' (7) t'— ftSrl^ 

0Srl2it6o iq' ^fbSt^hBSU OTfl. [114(z^t-J: 
9Cidl*co i/2MIWS{Ciq' coffi^rt^.tUL. -^coi/ 
2/§^PB^<o^{ka:^iqh <t-r^o i|#t::i/2ji«S{rt^ 

t^^-rnff. ^¥{::7!?-oiEmi::iqh Srt^ffit-t. '^^^ 

'.zmm&^Mn^^^m^x^ 

[0 04 8] ^fz. iqh {lidl*{z^^-raiq' <7)f4ffi^ff- 

fzifxm^(Diiii^<D^-( ^ c t t-x^ 

[0 0 4 9] |giioJ:t>'[l]3{iir:-rJ: 9{3^Jf® 

iq' idl*}:: J: o T^:^-^ ^^£55^ t ^ MfSfflffiSiLJi 
^iq*iwi:oT^*i-§j58:5)'S:^AyT-i^^o ^00^:9;:^ 

\^A^t:: 9 isv >/ii;ss5c(7)fH-^-e^ 0 . m 1 0 0 h z cois^ 

&T:-fo^idl*c!r{ligxttSco||75^:^#l\ J:oX, iq' /-^^ 
e>iq*<7)tt^JS»: LfcftJzS-^v >Tiqh^*i6^ J: 9 {::-r 
ttJi\ ^^i::iq' ;!?^?:>idl*SiJD;::i:oT5l*Ufc^5i'?r 

[0 0 5 0] )^±;J^ :^^m<Dm 1 (7:»*ffiJFJSgT'fc =9 . 
±tBco J: 9 {::idi*{z^4-r'5iq' <ogff*<7){Sffi^-r ^ 
Tiqh ^t^tii*r5::<ti::J:«9. ^^tCTi^oj^ffi^tza® 
{^B^i:t^^T9 c ^/^'^T't^o 

[0 0 5 1 ] iJctc. :^mm<Dm2<Dmt&<Dm^mxh^m 

1 J:t>'[a 3 5c^-t-5^<^eHii^gp 9 {:ioi. ^TfA?^-r 

-t:'{±. miCOiq' t'-^J'l^tilSPS^DjlC/lIlSCOiq' ^fL 

fif^idiSU 0(7:)l>-rix;6^*fflv^^(^ LXiqhl^tiigU 5 
[ 0 0 5 2 ] ^-r. EI 1 6 JC^-^id* {zM^t^iq COY 

4 vKpl co^63^ 1 6 Srff 9 :i <t i: iu.mm^(Dm^m 

W: :£ K ^ mjE-rji\it^tEcomm{tLm(r)H^'^m ^ * ^ 
[0 0 5 3] m^m^"^^^^ ^-^^^M'^r.zx 

'0 1 {^(Dii^nxiEmt^: A 0 ^ 3r^#o ^ 7}'^-C'#-r y M 
lEJfibiq' co]li|iJS;^>o;cr^:ib^;^^o7^iSg^-^t). ±15^ 

I? 1 0 miE^^h ^) m-r ztizx 'o iq' omw^ o 



(0 0 5 4] SX±(Dj:o{z:i^^m'^zX^m^:fJ^xn. 

^-^-5^ tTi^T't. ^hi^n. mm-mmtiiLm^iE^m 
[0055] :ir"c% He iz^-tmmim^'&u 9 (Dm 

-rmxh^o mio:>mj&x\-±. itaab7tiqh(c>c+L.-cKp2 

^\tLm.m^(Om'^W.I^ 0 ^ t-t^. ^LT. ^B^XQ 
[0 0 5 7] mi(Dmj&X\^. H^J-^SWl 8iZj:«?iqh 

[0 0 5 8] ^\Z. *^P^com3co||tFScoffJ^izo^.^T 
[0 0 5 9] mS\t,m&MmU^'^'t^\y:^^'rMzmM 

[0 0 6 0] r T\ K®fi«*iSgri 9 fim 7 (T)*??^^ 
i-^o ^frlEE«^Sf5 9?r[a7<7:)1t/«i::-rtLtf. [18 5:: 
^-t-3§gtS^gri2 3{l[19 iz^-r<t: ^)^^W¥^<i:^c^^o w 
ixft. W^^i 8 0tH;^7:»^^"^iiSWfS^$/u?t'f4C 
/^oTi^^rci6-C\ l*»^2 5{::*3i^-ra^^^l 8coa:S 

[006 1] JeJl±co J: 9 t^lssfiSJt^lfr) 9 (om'j^^ 
1 8(7)ffiy:;$:l*^-r^aijK*li:^Sl5 2 3 ^rfe^tt^ ^ <t J: 

[0 0 6 2] 4^*5. ^Ef^^^E«g^§^i9^±, eii ocom3 

l^^L . ^coSt-15:iigf=a'^jn-?^:s:T2 7T'ffi-Airfift:o ^ i^^jp^ 
-ro^ 19 . HI \ \z^^'r^otsiW7^^i2S^^m7L 
t:LWyr^tm^^o:>W^^^Wfh:it7)'^X^^o. J:oT. iqh 
a:> 0 --(7?iRJfi:iaifS5r&^-t"^ ^ <!: i)-X^ 
[0 0 6 3] ;i5c{i. .*:S!fl^c;:)g?-l (D%\^oyBmvzr>\.^X 



(6) #r^¥l 0-3 2 3 0 9 9 

10 

fc^6 ^::^$n5eiiMS5:<7?5)'^^::•^Si^5sin(2 A 

|5[a{t±4 5° t^^o:-t\zf^^o ^wT\ '^iSiib 

d 5 1 q lft7!f^Sr¥iJS-r ^ WJ^^I^, 5 ^ 5:: 
[0 0 6 5] mi 2<Dyt2-'^^— h^F^^' 

10 X. mi {ZTTk-rwrnitmii'^u s o (o^mmiiF^nm^ 

[0 0 6 6] ^-f . y 1 0 1 Xm'^F^ d WmSfLfa 

^idi*;6^Si*D$ix. ;^x>y7^1 0 2lz^\.^X9c^ztm\^ 

[0 0 6 7] ^(D'ik^y^^yyi 0 3(::^%^T|4*iJ:^5^^ 

0° ttiE$tbTd$4;^f^CtgiE$ix5o 
20 (Djjm^Z^^ ^Xi±m L < f^3i!!-r 

[0 0 6 8] ^hlz^ 7.^y':fl 0 3 5;ijo^/^T 0 d 
mzWL^MzM.\t. :^'f v'f\{^A\z^\i^XWmm^^ 

9 + 1 8 0° t^i^^^m.'^^K^o 

[0 0 6 9] r.Ot^ttfij^:^ffi{i-"fi^i::^^ixTl^^B^ 

[0 0 7 0] i^_b(7:>i: 9{::?J]»fi£:Bit^fr>c^5i^T, $4 

t>t^h^Si^'''^—'^t^^'^^zi^\.^Xi:>lLW^WmiL 
30 B^ii^-r ^ r <!: t-X^ 5o 

[0 0 7 1 ] :i:iT% tt4^iJ^:^^{::oi^Tl¥L<fj^B^-^ 

[0 0 7 2] -^.^iC^^sEM[0]^^-^fiLd^LqCOittt4^ 

WL.T*5'9. dUJJi^t cim:^\^xl'X4>y^^>':^^<D 
my)m^J:^o i:oT. M;ttfLd<LqT-feo7tm^fi. d 
1 3 iz^-r J: 9 i::[^ crn'ofLlg^^fPAP L-T t> d ( 0 - 
0'^) i:q#(0==0'^±9O') 'e^a:i^^^^-r•6®i7fc^O 

m^^mox<^o zixi-t. dntcxi^x\'±'^>'y^^ 

-yy^co fit i) 9 fc i6 i d;;7(c$il » ^ /^T^^ 0^"? //^ ^ 
tir^X^^o. 

[0 0 7 3 ] ts,^. W¥i1^'kV^')W^'Xm<r>v^\^\zX.^\tL 
\% m^x 2t-Wc f 1 ft; ?^ 5 Tl^Tft CO - ^ fSi fiJi -r o J: 9 
(C-rnJlllsfii'c'^ 'Sfi'J-^l^^iO-T:-. li*^(ltco„:^^gf;fliJi~ 

tiff 

[0 0 7 4] )^:;.T. #-N:^.^^ii^i'H5r[i i 4 co^^ n— ^ 

[0 0 7 5] ^-r. X7"c/"7°1 1 Oilto'.^T^^llAli/l^df^ 

50 iEi7£(S^idi*>if[itt]i->5o ^<?:>it&<7:'idi*fi. 5tT'lft?^ 



id' (Dmrnm^^^m-r^o id' mu-r^idi^^'^mm 

-t^^^xt^o ^hiz. id' i-t^Ximvitiq' ot"- 

[0 0 7 6] ^Xl^^^-r^y^l 1 2(cjb%^T. I^ttl^n/c 

id' coffi*i(ii^i^i6t^:£$tL7tb#v^(iti<7:)^/hitgc^ 

10 0 7 7] ^^Jr^fUr. ;^7^!y^l 1 2lZi6\.-Xi 

9 0° MlEL-dlSirfi^jE^n^o 20 
[0 0 7 8] )^±c7^cfc 9^::. WJ:£{::Mb-Cf«^1^{4S 

[0 0 7 9] if.%m(D%^(D-mmm\'Z^^^X 

[0 0 8 0] mis {i-^-^[E]^B#<7:»f4+sMiE:^-S^^ 

»Lt#e)iXfcSte^/ftt*D»:g^3 2T'fiIE-rao 
[0 0 8 1] i^±i:»9. :^ififfi75^iilii!::^c^o7t^'& 

[0 0 8 2] ji^±/r>. *^gn;icoiiSEcoffJSl-e^5o ^ ^ 

[0 0 8 3] mffi'^T^'l/B l> t«6AE SrtT 0 ^^omjil^^m 
1 9;::^i-o 

[0 0 8 4] m)±'2rfi|/flLTi1g^5rfT9it'&l:x, vq* t" 

vgh ^A:^j<i: LT{^?jti![^^2iSffi:£g[)9;r:tol^T^^^^^ 



0-323099 

12 

[il9, mio, HI 1 coi^-fiX/^^^T^^g^t-f-nticti/^ 
[0 0 8 5] 

[[i]S(7)^^?:^f^p^] 

[HI] iq' c7)t°-i^ftt^t^tBLT. e"-^fit5wJ:«9 5S 
[B12] iq' (7)t'-^^fiaS:1^tabT. f-iJ^fttJ^i^fi 

[HIS] iq' (D 1 / 2mm^^it&^im{.x . mtm 
izx^^MiLm^t&^'t^:^^<omf^^^'tmxh^o 
m4] iq (D 1 / 2mm(DmitM^iikttiv. mtmi^ 

J: 0 {its Sr MIE -t ^ ^^-g- ^-r E! X fo ^ o 
[HIS] ^—^mW}^(Oiq (Oi&B<oM^^'r^xh 

[EI 6 ] ^miiLmm'&^^(om i (Dm^m^^-trnx^ 

[a 7 ] aS1^{i»*i*^l5(0^ 2 (7)^g^^J&/i^i-lllt:'fc 

^^^m^^fz.m^<r>mf&^^-'tmxh^o 

[119] iSSJS^S(5^0lti**i^-'r:-t'Il'e^^o 

[H 1 0 ] mmamm'^ucom 3 (7:»ii^.i^ij^^'t-ii]"C'*? 
[HI 1] mmiiLmm'^U(om3<Dm^mtmm^j:mf& 

[[112] lii^(5:e«^^B<oMS^^-r:7D-^^- h 

[H13] dU {6 = 9'^) t qU {0 = 9 ±90 

[H 1 4 ] tts^y^^s^o^^^ffii^-r^D— h 

[HIS] ^-^[E]e0#<7:>{itSfflIE:^ife?:^-t'HT-fo 

[HI 6] iq' cofiSi^^A 0 jc^i-^y-r ^^Ittt^^ 

-THT-fe^o 

[HI 7] iq' coKfil^^A 0 i3^ti-^f4t@#14^^-t- 
[HI 8] f^J5!^ — ':5^i/:)d q^ftfi<t?liiJffiiMtS^d' q' 

(DitLum^^^'-tmxh^o 

[HI 9] fdeH>^A:^<i: LT^3:©^^6^^^T9it-&cot,W 



(8) 



n^W-l 0-323099 



imi] 



IS 







^30 


B 

S 








r 























dq 



[El 3] 
@ 3 



JSl. 



2 3 1 







3ff 









10 


9 








Iqh 















MSB 



[US] 
S 5 




« CA- 



[112] 

3 2 




B#fl[9ec] 



AO [sec] 



[114] 

ESI 4 



■A 



iqh 



(sec] 



[116] 
HI 6 











iqh 


«qh : 





















g 





[HI 6] 

m 16 













0 45' 



mi] 
m 1 



[119] 



15 



iqh 



Kp2 







: Jqh 


Kp2 










\ 






> 

17 



[HI 7] 

m 17 



18 



180* 



425 



23 



(9) 



4tpipi 0-323099 



[US] 

0 8 



[mi 0] 
m 10 



21 



iqh 
15 



3fg 



15 ajffl 



JflL 



dq 



[mil] 

IS] 11 



KM ^ 
TP 



'A 

SM J 



JSL 



iqh 



iqh 



15 I 



Kp3 



*27 



^18 



1^1 2] 

12 



101 



103 . 



104 



[gl 1 5] 

m 15 



23 



7"" 



-iW- II 



[mis] [mis] 

BJ 13 EI 18 




(10) 



#M¥ 10-323099 



imi 4] 



14 



110 



I 



^ j Y 9S ^ 



113 



[mi 9] 

El 19 




2 3 1 



